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MECHANICAL DESIGN AND ENGINEERING OF THE
3.9 GHZ, 3" HARMONIC SRF SYSTEM AT FERMILAT
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Figure 7: Copper cavity during testing.

NIOBIUM RF CAVITIES

1 oof the niobium cavity is greatly simplified
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! ;! ters are

‘ and 1mple
Although simplif : ‘
that arise when working with nioblum and e-beam
(electron-beam) welding.

vity

gn will perform as
! res, a three-cell cavity
was built (s wocavity must be chemically
etched and then tested in a vertical test apparatus. The
fixture to mount and test this three-cell cavity was not
complete at the time of this publication (see Fig. 9).

To verify that the niobium cavity desi
xpected at cryo

Figure 8: Niobium 3-cell cavity.

Figure 9 e\l test fixture.



9 Cell RF Cavity process, End-ube distortion during the welding process is
a Iajor concern.

The desig
?%wwwm“ the {;‘i

xw,us\}ﬁ: &ttmt?w @
{ amid {e

' The tihbsiz‘zii“:‘"s welding
procedure is critical o insure strong joints that e
vacuum tight and resistant to proble ssociated with
chemical acid etching, Due to w}ic‘iiw ]
f t insure a
o, 10},

Figure 12: Niobium HOM body with formteil,

and end-tubes are
and stand

The RF cavity cells
the end-cell conical
mmb?zim«

fum

e Wb-T1 part
obiium to Nb-
to be used

gure 13 Nb HOM coupler and end-tube.

Niobium is 1
cavity and v

m and Nb-Ti {see Fig. 11}

antenna on 4
can be measure §1 on &8
king clamp (see Ew 14}, The
one direction so the imtial
P 3mm and is then
the shims,

Figure 11; Niobium RF cavity structure,

Niobium HOM Coupler

An effort was made o s n@gﬁ%f} the atsar;és{'i"&;xt‘émﬁ of the
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inside of the HOM body is machined as a solid part and is
e-beam welded into the HOM body (see Fig. 12y This
welded assembly is then e-beam welded into the niobium

end-tube (see 1 13). Testing of this concept i in
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Material Cosis

Material to produce seven helium vessels, as shown in
figure 17, has been purchased at an approximate cost of
$40,000U5. This price does not include the niobium 1o
produce the mid-cells and end-cells. Currently, $200U8
per pound to procure niobium (RRR 300) @hwi used to
fabricate these cells is a good estimate. As with most
projects, the material is inexpensive compared 10 the cost
of fabrication. As an example, the e-beam welding of the
Secell cavity shown in figure 11 is estimated at
$21,000US and that does not include any machining
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